In the gas circuit breaker, an electric arc plasma is formed between the electrodes during a large current interruption process and is quenched by the working gas in the nozzle. The arc plasma can contact the nozzle in this process, and then induce ablation of the nozzle materials. The arc plasma is inevitably contaminated by this ablated vapor, which affects the interruption capability of the circuit breaker. In the gas circuit breaker, the nozzle is mainly made of PTFE (polytetrofluoroethylene). On the other hand, in a mould case circuit breaker (MCCB), polymer material is used for the insulation case or the wall of the arc quenching chamber, which are ablated into the arc. Moreover, recently, a polymer ablation assisted type of the circuit breaker has been developed. This circuit breaker effectively utilizes the polymer ablation for a pressure rise or an increase in the arc voltage. However, effect of various polymer vapours theyselves on arc plasma temperature etc is still insuffciently known.
We have proposed to use the induction thermal plasma for fundamental study of polymer vapor on thermal plasma temperature. The induction thermal plasma has no contamination because it needs no electrode. This feature enables us to investigate inherent characteristics of polymer vapors on thermal plasma. Polymer powders were experimentally injected into Ar induction thermal plasma and then spectroscopic observation was carried out. From this result, the temperature decay was found by injection of polymer powders. However, this temperature decay is due to very complex phenomena including melting, evaporation and vapor ejection into thermal plasma. Thus, a theoretical approach is necessary to understand the phenomena. In the present work, a modeling was made for interactions between the thermal plasma and injected polymer powders. Using this model, the plasma quenching effciency of polymer vapors was investigated in terms of temperature decay of the thermal plasmas. Fig. 1 shows the temperature distribution of the thermal plasma in PTFE, PMMA, PE or POM powder injection case with 3.14 g/min. The PE and PMMA injections produce temperature decay around the plasma torch axis markedly. This is because PE has lower melting and boiling temperatures, which easily facilitates its ablation. On the other hand, PMMA vapor has a higher plasma-quenching effciency than the others. Thus, the PE and PMMA injections decrease the thermal plasma temperature. Influence of polymer powder injection into Ar thermal plasmas was investigated by numerical approaches. Thermal plasma-polymer solid coupling phenomena such as melting and evaporation were considered to study plasmaquenching effect of polymer injection. Dominant process for decay of plasma temperature was examined by changing thermodynamic parameters such as melting, boiling temperatures and their latent heats of solid and liquid polymers. As a result, thermodynamic properties of evaporated polymer vapor directly affect plasma-quenching phenomena more markedly than the properties of liquid and solid which influence plasma quenching efficiency through the amount of evaporation.
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